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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new 
photoreactive polyester capable of performing optical 
recording utilizing a change in photoabsorption or a 
change in refractive index according to light or heat 
and to obtain an optical recording medium having 
high-density memory properties capable of carrying 
out optical recording of a large amount of data at a 
high speed, a slight loss caused by photoabsorption 
and a low noise level (S/N ratio), excellent in record 
holding properties after optical recording, suitable for 
hologram recording and further excellent in refractive 
index modulating and multiple recording properties by 
photoisomerization of the structure. 
SOLUTION: This photoreactive polyester is 
characterized in that the polyester is represented by 
the following general formula (1) [W is an ether bond, 
a thioether bond, a substituted imino bond, a ketone 
bond, a sulfone bond or a sulfoxide bond; (1) is 2-18; 
and (n) is 5-500]. Furthermore, the optical recording 
medium comprises the photoreactive polyester. 
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E#E»ifiJStt«> 4- * y Y 7 V* ffi^U J: *) tm. 
flE«LT*»i-**ft<S!**, *rEfiR«bO»£l±, 3tE 
IMlA*«ttltilttirL< li^fSw^Dy/^i^, 
* - t- jgffl K »» L T W« S ft »« * , 36«± K 

y ^ )UAm<omm^m^m^.Lx^-r^i;m. mix. 

ILtl, j&KJ: «9iW«Lfc«U8* (Free- Standi ng^r^ 

no tfiniti?is 0 

[0 0 7 3] ifB^ny>*j«i|, x— T^aUMAi L 

on^v-fv, f h7tKD77>, 7— v-;k r-b 

[ 0 0 7 4] ^ftWW^tEflWtfrOAfltWffitt^WtJa 
TK^-fo ^HWKfcu-Cli, iftibUil&jeSfta fco 

(1) fUi'M^tt4j)WT-*ot > Ztl* 

mm^-^xm^&^m^*) Fzwimtizmd&Lx 

(2) y-hWttlttStWtioT, iW±C 
± «r ff •? - t *EiS«^o 

(3) f-7w«wniot**ot, zti&m 

jfe3tLTE» • S^^^fT - t **^Ti6«:3fcEaa(t#o 
[0075] (4) 3^7tn^n^^mki^i-^i><ox 

I4@5e^it^##ji*tt*^i9^y h'X-M&LXU.m ■ 
B^tfUi *«?T ffi 4 3feE»«#o 
(5) 7 -< ;VA^o<5>(7)^jg^irm^ LTf-( ^.^^c, 
->-h«, * - K«fo 2 ^tcM^, K5Att, sba 

HUE (1) - (4) «5v»r*L*>UE««>*ftUJ: >), 

•y kt^*lte» •mziifti zttfasmzmmm 

[0 0 7 6] *5&W<0*E»«*tt, WE-** ( 1 ) 

x-mztiz, TfeRiStt i ^. 7^ ;v £ # ^r-^#^s: e n z <o 
[0077] -ymm- 

I*, 7teRJR*SEISE»s jtRW^SJilEflk^^tf ?>*L 
*o *T-<>, *»WO*E»«t#»:»a4*E»ti, * 

2*umx'hz, 0 
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[0 0 7 8] 1»E*n$r? AEflfcfc LTii, E»HK# 

ft**& £ 4: K J: Lfc«*fc«»*>* o A fe 
E* nTft * * n ^ 7 A EHW ? * 0 , ^^HiJ^TIi, 

E»#*NJ|-C**o io 
[0 0 7 9] £JLT, ^n^^AEHOlKatRW-tio 

B2»:, SCIENCE, Vol. 265. p. 749 
( 1 9 9 4) i:|fi«<7)f v ^ J^t o ^7 A > ^ 'J Ojfef: 

^£^1-o CKOWCti. Efif&fl^L i NbOa^fflV^ 

JiaL*:3teli, l/>Xi oi:J:otnio£v^T*i: 
4f)ffiW**il*4^A»H-*o ffiW**fl»4«i3> 

7-'jxift^tit, l i Nbo 3 ct y)%z>mmtei 
5i:|«^o-^ tf-A^yj 1 2 t:«tot 

EflMKfrl 5 ( L i N b O3 ) i:AMt^o £*irt f #!ffl 

[0 0 8 0] C<7) J: -9 i:#Jffljft2 *R|«fU 

EHJKtel 5 (LiNbCb) tcAtt^^^Cl tt: J; o 

*ffiLKMt, #flH*2^)**rEli*lt*l 5 (LiNbO 
3) IzXftmtZt, #flB*2«±*fc^4«**l*«E 30 

[0 0 8 1 ] r r -^Aa^JiffiBjfe«pe*«v», tfy 

Its m3lZ7ji>t£7Ks 2lf^^raTffiffll, tflj 
itf, 0£n®^jT% 1 «rrW»jT«i- 0 >I<7>J:^ft® 

3- Kftft^y *J*ntrtz»?X < y >f XtctSKv^ 
[0 0 8 2 ] L*U i^ffi^45^rti, *ffi;2Ii3lf 
fcfflv^T 1 If* ESS^fUffl 
a*^0. 5ifiv\, Z<Dtz#>. l^-vKE^-e§* 
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yr/ujctrd^t^J: 0, «f*«ncav^aaa**aja; 

[0 0 8 3] f^T\ SH§t£, P**T«aUE»«:ff 
BH»1-*«**Ofll**rtl«:*M> LTH*OjftE«WM* 

[0 0 8 4] BEJELTSfca^ ttE«M*#UJ: 9*S 
MOr'-^EiS^pTflk^oTti: LTk -tor*-*?) 

ii. ffl**n/7AESCRf)f, £< *n^7**JB 
v^E«ffif±SaMtc«*ir^* 0 gp*> x MtoEgJ 

AEJW±, T*-^Sr-^xO-e h y y** fc LT 1 

iff at k v> ^ im$fflo ^ v^g-e* s : k «>B&ao 

[0 0 8 5] x-^(7)S§a^tc^LT(i, ffiE 

* 4 tf> t ft & o *4WP*t» J: *9 ft * *ES IRfl^o JB«r 
^W¥-<v^£&fr<D* #-XAOfNfflKov>TJi, ^co 

v^ft v^ 0 

[0 0 8 6] Ja±^J:d»c, #S£93<0HK:3: (1) 

3Wfc69»-*38T**-*, E«»tt^«*L*o-C, 
Lfc*«KE«*r*5lTS, *<&E»*5gte-««Ftt* 

[0 0 8 7] 

[0 0 8 8] (^JS^iJ 1 ) 
< 5 - t Kn* W V7^l/|yxf;K7)M>2 L 
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7 9 182g (lmol) , i^-iM 5 0 0m 
l , Wtf&WL 1 0ml «^ 2 4 WpBUnlRa* LTEJ6 

t, ********* J: 7 C^o^r^i-Cir 



I R 



NMR 



MA : 

[009 0] < 4' - t: KD^ry- 



3 10 0cm- 1 
1 7 2 3 cm" 1 
a = 1 . 4 0 (6 H. 
<r = 4. 3 7 (4 H. 
a = 7. 8-7. 95 
6 8 TC 

4" ->fJl/-7V 
< #t^:4 - b ;W 



dtt«r^8ULr*E«*L^o 4X42 2 9 g (96%) 
Kn^y^v7^;vtyxf^ i 9 0 gZfttz OR* 8 

0%) O 

[0 0 8 9] ±EJ: 0»fcffc^»Kov>-c\ **MMftiR 

h;i/ (i r) . mtfL&mAimtiLtoitfe*f}v 

q. x.^x^> f- U >) 
(3H, m, 3f#*1£-/n h >) 



y > 1 0 7 g (lmol) £A*U Wltt»lS$ 
-±Ti3§, ££K*tt3 0 0 gSrUDiT^Sr?t*PL^e 

MBW^ h 'J ^A 8 0 g (1. 1 6 m o 1 ) 
5 0 0 ml i:8»^Tfe<o S»**KMfllM'*- h U 
>>Agl4 0 0ml^2 0*«ft36»*t-CSAL, iST** 
TSL iO***r5t*llfc-Cll»HHl»L3feo -<o»* 
i:7x;-;i/94g (l mo l ) * 2ffi563KBMfc* * 

[0 0 9 1 ] KJtB*T«, £j*Lfcifc«4:%MU «ff 
-7^>*> 2 1 0 g (9 5%) tftfco d*U±, # 
^1&<50*^:KJRlSfi (A max) ii3 4 5 nmt*o 

fco 

[0 0 9 2] <4'- (6-7n^ y ;v) **v- 
4" ->^;V7V^>-t? >0^j£>^ ^7^^;^^-7 
2 L p; * h;V) OEOP77^3C, njfc 



I R 



12 3 0cm 1 
1 7 2 3 cm- 1 
(7 = 1. 5-1 



3 7 (7 H, m) " 
7 5 - 7. 9 5 (4 H, 
8-7. 9 5 



NMR : 

(7=4. 
(7 = 7. 

rr = 7. 

MA : 6 8 r 

[0 0 9 5] <5- [6- 14'- (4 ,, -^f^7i 
-^TV) 7x;^y| A^y^t^ry] 
Syxf;^S>u PJ ? h fl/) (7)Eop77^^ 
±EJ: «9#/i5-fc KD^y^77^^yxf^ 
16. 6g (0. 07mol) , ±IS«t 9»^4' - 

(4-7'n^7'f;V) t^rv- 4' ' - ^f^TV'^O't' 
> 2 6 . 1 g ( 0 . 0 7 m o 1 ) , **£tS£ * 'J^Al 

5. lg (o. i i mo l ) ::i:r-t h > 3 



V^>-tf>4 2. 4g (0. 2mo 1 ) , 1, 4-v7 
n^rr/ 4 3 2 g (2 mo 1 ) „ >J ^ A 2 

1 2 g ( 1 . 5 mo 1 ) £3ft*9, T-trh>800ml i 

20 [0 0 9 3] 2 os*wri&s ^m<Dm.mz*>m 

3i:44i-Cil«Lfco zKD&iftmmxftM-tZt. 
£.$Ll.t2 4 % - (4-7 , D^7^JV) t^ry-4 M -^ 

Lfclft, ^BE^LTffi^<7)4' - (4-^n^r^ 
M t^y-4 ,, ->fJV77^>^>3 8. 2g*f# 

UK* 5 5%) o -ft£^*y-;i^^*£ B B B LT, 

4'- (4-7D^7*f;v) t^y-4 M -^f^7V 
30 ^>-tr>3 1g (ffi$4 4%) *»fco 

[0 0 9 4] f»fe*Lfcft*»OMA IX] . 
n7h/77>f-t:UW^ d^^ftco^tJSti 
9 8. 6%&±-C*ofco IU> ±ffi£ 
ot^T, **Mft«ttx^^ (I R) , gEMSCftftA 

(xlxx;^;^-;^) 
9 (4 H, m) 



A2X2, JffWtyn h>) 
(4 H, A2X2, 5^#^14yn h>) 



50 



0 0ml*flnx.fco 2 4 1»mimft«LTW* 

SrEJSSHirfco KSfcTft**** 1 5 0 0ml t:SA 
U £j8Lfc5- [6- |4'~ (4" -^f;V7xx 
iV7V) 7xy^ry| A^y^t^ry] -^77^1/1 
W&MMLtz* K12 8. 6 g (8 1 
%) T*ofc 0 £*i*7*h>rt»&2II?|«*LT§M 
5- [6- |4'- (4"->fil/7x-^ 
TV) 7x7^ry| A^ryiVt^ry] ->fV7^;V»v 
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24 



xf;V2 6. lg (7 4%) 4rf#fc 0 



9 8. 5%Ja±"C*ofco UK* ±BJ: 

ov>t, ^ttWRtt*'** (I R) , «?fi^*RlS 

6) 



IR : 3100cm* 1 (7n-K, kKn*'>W 
3 0 4 0 cm- 1 (^flCH) 
2970, 2940cm- 1 (SfSlCH) 
1 7 2 3 cm- 1 (i^-r;v*;i/5K^;v*) 
1 2 3 0 cm- 1 
<x = 1 . 4 (6 H, t ) 
o = A . 3 7 (1 2H, m) 

a = 7. 75-7. 95 (1 1 H> m, 5?#flHt^o h >) 
92t 

fyi^^v] -y7x-Jl/X-fib 3 0 . 6 g 
(jr^7 1%) 0 zti*^ 7jc-N, N-v>^;v^;l/A 
T 5 KfcJ: $RttfiLT»»U 4, 4' -ex- [6 

4. 5g*r»fco 
20 [0 0 9 9] ±IE«fc ^f^lfc^Kov^T, 

X"*? Ml/ (IR) eofflSetfi^fco aLT^aJ5e*S** 

IR : 3100cm- 1 (rn-K, tKn^y^i) 



NMR 



MA 

[0097] <4, 4' - ex- 

yJl/t^rv] -y7x-il/X-f i^S>3 0 0m 1 
<7)^^^7^ntC4, 4 ' - V e Fn^y-y7i^i^ 
x-f^2 0. 2g (0. lmol). 
-a^/-;u3 6 g (0. 2 2 mo 1 ) . £K* 'J 
A41. 4g (0. 3mo 1 ) £3**9. N, N-v^f- 
i^;^7^ K 1 5 0ml «riDx.T»»LT!R}B$-^ 
£<, *V*TS ;Wt*KT 1 5 OtKSnSfeU 2 

[0 0 9 8] Rfc»T8L **^*<0*M**tr*l L 



[0100] <4, 4* ~eX- [6 -fc FnJryA^r 
y^t^rv] -y7xx;i/7-h>^ft>3 0 0m lO 
tX77Xn(:, 4, 4'-yl:KD^y-y7xx;v 
y- h > 2 1 . 4g (0. 1 mo 1 ) > 6-70^-1- 
^t/-^3 6g (0. 2 2 mo 1 ) , %tM* U 
4 1. 4 g (0. 3mo 1 ) 4r3fc»K N, N-v>f-^ 
^U7^ K 1 5 0m 1 »itWLt|SHf:o 
2fcv*"C, 1 5 OtfclNl&U 2 4P# 

[0 10 1] K©»Tft, **d*Dtt«*r*tr*l L 



3 10 0cm 1 (7n- K> 
3 0 4 0 cm- 1 (ffSCH) 
2970, 2940cm" 1 (5?fKCH) 
1 2 3 0 cm- 1 

(y*Mu) CSALn £ftLfcSfe»ttWl*68(U 
KiftLT, ffiS£<7>4, 4'-ex- 
*yH*y] -y7xXjHF>3 8. 6gW: 

(JR^ 9 3%) o Cl;M£> 7R-N, N-yVfWJl/A 
7^ K^a^^ttML, 4, 4' -IfX- [6 
-kKn^y^yWy] -y7xxHF>3 
2. 2 g*»fc 0 

[0102] ±IS«t iflfcft*»i:ov»r, *n«KJR 
(IR) (omfciff-Dtzo J&TKill5©tt**: 

t: Ko^ryiH) 



I R : 3 10 0cm- 1 (rn- K, 

3 0 4 0 cm- 1 (3?flCH) 

2970, 2940cm- 1 ffifSCH) 

1 7 7 0 cm- 1 (tF >IS£0 

(U -7 Mv) tc&AU fe*Lfcefe»****%a, 
giLt, ffi^co4, 4* -fx- Kn*y* 
^f-^**y] -y7xXji,x-f;V3 8gW: (JR 
$83%) o d*l«r, *-N, N-^fWA75 
K*J: >)ff^LTMl, 4, 4' -ex- [8-e 
Kn^yt^W^ry] -y7xx;l/X-r^2 9 g 

[0 10 5] ±BB<£ «mfcft£»Ko^t\ 
x^? Ml/ (I R) oiffl^Srffo^o KTfciBjfett** 

50 Tp-to 



[0 103] <4, 4' - ex- [8-fc Kn*y** 
fiVt^y] -y7xXjl/X-f^M>3 0 0ml 
C0t^77^^C, 4, 4'-ytKn^y-y7x^ 
^x-f^2 0. 2g (0. lmol) > 8-7n^- 
l-t^;-;H6g (0. 22mol) > £t^# V 
•)A41. 4g (0. 3 mo 1 ) N, N-vV 

f^A75 Kl 00ml *iD;LT«J¥ LTjg!383ii: 

/Co ^cv^-c, i^t^wucti sotujn&u 2 

4B*IBRlSS-*fc 0 

[0 10 4] RIB»7«, **^»<&aM**tr*l L 
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26 



I R : 3 10 0cm 1 (7n 
3 0 4 0 cm- 1 
2970, 2940c 
1 2 3 0 cm- 1 
[0106] <4, 4'-tT^-[8-tKn^rv^-^ 
^V^v] -y7x^J^h>(7)M>3 0 0 ml(7) 
t^77^n{;, 4, 4'-^KKD*y-y7x^ 
^ h >2 1 . 4g (0. lmol), 8-7'n^-l- 
^^r-9-y-;V4 6 g (0. 2 2mo 1 ) , j^S* } ) V A 
4 1. 4 g (0. 3 mo 1 ) £l&r)> N, N-vV« 
*/UAT ^ K 1 0 0ml **Px."Cafl2LT!KiB$^:^o 
*v*T\ |^t^;WUt:t 1 5 OtfcfllfftU 2 48# 

[0 10 7] RJ&frTflL **r**0*«**tf*l L 
I R : 3 10 0cm- 1 (7n 
3 0 4 0 cm- 1 
2970, 2940c 
1 7 7 0 cm- 1 h 
[0 10 9] <#RJ&tt#y ■x^-rfl' ( 1 ) C7)^>5 
- [6- |4' - (4 n ->f^-7i-^TV) 7x 

4, 4'-fcfX- [6-tKD^yA^y;vt^v] - 

(O^ -tfbS (1) t^SftaftRJE^t^x^-r^ 
(1) «r**Lfco 

[0110] 5 - [6- |4' - (4" ->fil/-7x 
-^7 7) 7x;^ry| 7f^t^y] - 4 V y 9 fr9c 
>M.?-;V5. 43g (0. lmol) 4, 4 1 - tf 
X- [6-k:Ko^yA^y;vt^y] - V~7 x-)U 
-7^4. 39g (0. lmol) by as*ft&3£i& 

o. i ubzm&m&mmRvmwmmzffiJLtzi o o 

ml<7)EoP77^3rt^ IffiSTti^> SP 
l&Loo, 14 0t:-C2RFH, ftl 3 3 0 Pa (10T 
o r r) OWET-C2 0#RJk£-£*:o 
[0 111] #CV*"C, 3 0frfrtfX3h*&*\ t Z2 6 6 P 
a (2Torr) £~e«GE£-£\ **H«E*t:«%o 
EiD*ti8 0t:itMU 4l*BKj6S*fco 

RlStt#y.x*^* (1) ) 4rSJtK**T»fc (JRS 
6. 0 3 g (JBUP7 4 %) ) o 

[0 112] f»fetLfc*Ke.tt#yx^^^ ( 1 ) (DM 
#ttJS ( 7 .pfe ) , x*3fr*K *4Xtt*ifcft 

(A mix ) , ®iRS ( A cut-off ) OSJjgSrlTofco BT 

7 sp/c I 0. 3 1 (1, 2-y^anx^>i(3, 30 
t) 

tEX#*t :C: 7 0. 84, H : 6 . 79, N : 3 . 
2 1 



- h\ Kn^y^l) 
KH) 

m" 1 (yf#^CH) 

*E«LT, ffi^CO 4 , 4'-tf*- [8-tKD^ryt 
^f;i/t + y] -^7x-^ h > 4 3 g 4rt#?t (JR* 
9 0. 3 %) o Zti*. 7K-N, N-y>f^JU7 
U^J:f)MSLt»^L, 4, 4' - If*- [8- 
10 tKn^ryt^W^y] -y7xx;l/^h>3 4g 

[0 10 8] ±ffi«fc Oftm»i:o^r, *^»«JR 
7,^9 \)V (I R) Offlfegfcfrofco &TfcW5Sft** 

1CH) 

m- 1 (ffSCH) 
>*S^) 

aufttmtt : c : 7 2 . 

20 3.44 

A rax : 3 5 0 n m 
A cm.off I 4 2 0 n m 

[0113] mum 2 ) 



22, H : 6. 68, N : 



30 



50 



1 oMee-fjx^ 

-f^ (1) ^Mi:fflv^:^yv-ov^, 4, 4*- 
fcfX- [6-tKD^ryA^yjl/t^fy] -v*7i~;> 
x-f;vt:ftit, 4, 4'-tf*- 
A^ry^t^y] -y7x-Hf>^ffllIffl^:: 

i;^*-r;v (2) Sr-g-jSLfc OR* 6 . 93 g (JR* 8 
3. 3%) ) o 

[0 114] »fe#t^*RlBtts!?';x^'r^ (2) OH 

(a n.x ) . rjdui ( a cut-off ) o»5e*fif-=>fco 

7 s P /c : 0. 33 (1, 2-y^ODi^>*, 30 

tESI : c : 7 1 . 58, H : 6 . 40, N : 3 . 

1 4 

9tttt#« :c: 7 2. 62, H : 6 . 58, N : 
3.39 

A nax I 3 5 3 n m 

A cut-off : 4 2 4 n m 

[0115] mmm 3 ) mmm 1 *>#Rj6tt# y x* 

t)V (1) o^jStcfflv^^ey 4, 4'- 

fcT*- Ka^ryA^yji/t^y] -y7x-;i/ 

•x-T^WCftAT, 4, 4 , -*f*- [8-tKa + y 
t^f;vt^y] -y7x^;i/x-fi^«3iffiW: 
MMi iHWar, jftRiEtt 
sKi;.x*f* (3) *-&j£Lrt: OR J: 7 . 1 5g (JR* 
8 2. 1 %) ) o 
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[0 116] '&btitzitKfc&#V xxf ;v (3) OS 
^ftiK ( 7 s P /c ) , tc^^W, «JRS**ft 

(A mix ) . KffiiB Ucui-off ) ^WeSrfTofco BIT 

7 sp/ c : 0. 24 (1, 30 
TC) 

Tclt^tff : c : 7 l . 76, h : 7 . oo, n : 3 . 

0 9 

mrnnnuL :c: 73. 08, H : 7 . 17, N : 

3.22 10 

A rax : 3 4 8 n m 

A cm- off : 4 1 9 n m 

[0117] 4 ) 1 o*Ktstt* u 

■r;i/ (1) ^Mt:iv^:^yv-ov>T, 4, 4'- 
tf*- [6-t:Kn^yA^yji/t^y] -y7x^ 
^-x;vtCftx_T, 4, 4' - tfX- 
t^f^t^y] -y7x-Hh>«:ffiliBv^; 

tan, n*«i tHiiar, jtsiBii^ 

■JxxfiV (2) Sr^jfiLfc 0IXS7. 33 g 
2. 6%) ) o 20 
[0 1 18] i^tittS^^^f^ (1) OS 

Un»* ) , MS ( A cm-off ) <0»5e*rffofco BIT 

7 s P / c : 0. 32 (1, 2-y^nnx^>ct 1 , 30 
C) 

tc^^W :C: 7 2. 55, H : 6 . 94, N : 3 . 

0 2 

attttttfit :c: 7 3. 45, H : 7 . 08, N : 

3.17 30 

A rax * 3 5 5 n m 

A coi-off '. 4 2 4 n m 

[0119] mmm 5 > nnm 1 l 

*°>ji^x;u (1) Srffivv «.T<o#flH"C*n^9AfB 

>v (1) *£lk>^WVK^»LTiliS8Lfc&*iI&4-:2f 

**»WO*«E*«M* (1) fcffcSLfco 132 t 

W«KLT»jS3iifcjte$fc3&*i(MBU -?-?>7fciEiij&& 

1 5 t L-Cfrf£*fe^fls: (l) fcEHLfco 40 
M-f-jfc 1 2 co^K i14W*n^7i«: 

[0120] -^Oigf, ?£g 5 3 2 n im 515flnra 

tZZbtfX'Ztzo BP*,, £m&m&4\z£ Ltz 
&%(m*9- fcflre* 1 RXf&mit2 tr* 

lEfi«i# ( 1 ) K 0 . 0 8 IWSW LtSl^ * - > *G 
HS-e>t&, 2 £ Mlt LXWtk L.tztZ.'b, 

mmU4l,zmLtz/i?->tfWk21Xtz a so 
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[0121] Hie, icoftiefi&te (1) izftLr. * 
<om-ffimz, jtmrn®- (1) osffi^siuitt 
t <t) * -ta is i m x. t «&<o * n ^ 9 a & tan § •£ tz t 

:cflSi««lK0. iJgm±Mfc**£-i;:giJ* 

tea • s«to o 

[0 12 2] ifc, *n^7A|BaB#<0, AfcbfcOfiirt; 
* 1 2 ?rii7fet:*-AX7' , J s» i'lCgEx., s iBTfeXii pffi 

^o*^#BB*2«i;|Ji9mi-o «-^7fei^|6] 

SB* 2 atfte-JHfc 1 4*Sv»c s iiTfeXii p * * <t 

< i±#ss#2 t^feiea^ ( 1 ) oSHtitftlS^PI 
— <7)Jt£-C- & , n ^7 A wiE^ • S£rt f nT 

U6-C*ofc («*«*n/?AOE»-B4) « 
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(2) «rfflv»fcitfiW, *ife^!l5 trattULT, TfelE 
fti«# (2) Jr^SU »*E»#»Srfflv>Tft«#* 

[0125] (^jfi^ij 7 ) mmm 5 Tfflv»fc*Rise* 
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a«ff (3) frflstlU »*E«Mt*Hfflv»rftJSE#* 

^ 0 -toft*, **«5 tB«<ott**«»f,ixfc„ 
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E»*M* (5) ofijtJlSii^affc, KfeLfciJ, ifiK 

(1) - (4) fcJfcttL*:* <#oTv»fc„ -*U±, fir 
IB-** (a) •C*sn*ft-fr»<0»iR* f l»IE*RlDtt 
#i;jL^f-fl/ (i) - (4) tJteLTS?^Sfijiz$>* 
or-, itmmfe (5) Otf*«j» f #fc!ftJRU skrjr 

[0 12 9] 
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/Nit) *«ft<, #IE*flfc0>e»«#teK«*i., ifz. 
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